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4.7 Slab Drains  
Slab Drain Type 

Slab drains shall be 8" x 4" x 1/4" steel tubing whenever possible. 
 

Alignment  
All standard crown roadways shall have the 8" x 4" steel tubing placed with 
the 8" side perpendicular to the curb whenever possible.  
All super-elevated roadways shall have the 8" x 4" steel tubing placed with 
the 8" side parallel to the curb. 
 

Slab Drain Spacing 
Slab drain spacing shall be designed according to the 1986 FHWA report 
"Bridge Deck Drainage Guidelines" along with information acquired from the 
1995 University of Missouri Rolla report "Scupper Interception Efficiency." 

General Requirements for Location and Spacing of Slab Drains 
1) Drains shall be spaced no closer than 8 ft. center to center. 
2)  Drains shall be omitted on high side of super-elevation bridges. 
3)  Drains shall be omitted when located over unprotected fill including rock 

blankets without surface grout or Type 3 Geotextile material. 
4)  Drains shall be omitted on all grade separations and rail overpasses 

except when located over concrete slope protection or as noted on 
Design Layout. 

5)  For Bridges with slopes less than 0.5%, space drains at about 10 ft. 
centers where possible. 

6) Use consistent spacing for drains when possible.  
7) Drains shall be placed at least 5 feet from the face of substructure beam. 
8) Drains shall be dimensioned along centerline of exterior girder to facilitate 

placement of coil inserts or holes in girders.  
9) For all sag vertical curves, locate the points at which the slope is 0.5% on 

either side of the low point, and space drains on 10 ft. centers between 
them where possible. Use equations in this section for spacing drains for 
the remainder of the curve. 

10) If location restrictions apply, the same number of drains as calculated by 
equations in this section shall be placed on the bridge when possible. The 
designer is responsible for relocating drains. 

11) The length of the approach slab shall be included in the length of the 
bridge for spacing computations. Do not place slab drains on the 
approach slab. 

Calculation of spacing to first slab drain 
The first slab drain either side from the high point of the bridge shall be 
calculated according the following equation. If the value of L1 is greater than 
the bridge length, slab drains are not required. 

FHWA equation (4) 

 
CnIW

TSS
L x

67.25.067.1

1
)()()(6.393,24

�  

�� L1 = Distance from high point to first slab drain (ft.) 
�� Sx = Cross slope of slab (ft./ft.) 
�� S = Longitudinal slope of bridge (ft./ft.). For vertical curve bridges, "S" is 

the longitudinal slope at the location of the drain being analyzed. A 
linear approximation can be used to simplify the calculations.
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�� T = Design spread (ft.). The spread is the width of gutter flow.  The 

spread for any bridge with a 3 ft. or more shoulder width should be                          
taken as 6 ft. If the shoulder width is less than 3 ft., the spread shall be 
the shoulder width plus 3 ft. 

�� C = Ratio of impervious to pervious drain area. On a bridge deck, most 
rainfall runs off, except at the beginning of a storm when rain wets the 
bridge deck and fills small depression areas. Design of slab drain 
spacing assumes the bridge deck is wetted, therefore a " C " value of 1.0 
is recommended. 

�� n = Manning's coefficient of friction. For typical pavements, "n" equal to 
0.016 is used. 

�� I  = Design rainfall intensity (in./hr.). The "Rational Method" as outlined in 
"Hydraulic Engineering Circular-12, (HEC-12)" with a 25 year frequency 
for a 5 minute time period shall be used to calculate the design rainfall. 
Missouri's intensity varies from 8.00 in./hr. to 8.50 in./hr. for this 
frequency and time period. Therefore an "I" value of 8.50 in./hr. is 
recommended to determine slab drain spacing. 

�� W = Width of deck drainage area (ft.). For crowned roadways use 
distance from top of crown to curb face and for super-elevated bridges 
use distance from face of curb to face of curb. 

 
Calculation of Additional Slab Drain Spacing 

Once the first slab drain has been located, slab drain efficiency  "Es" is 
required to determine the location of additional slab drains. Given the 
efficiency of the slab drain, the amount of flow intercepted by the first slab 
drain (q)

i
 is determined by (q)

i
 =Es(Q

T
)i where (Q

T
) is the flow at which the 

gutter is filled to the design spread (T) at slab drain #1 and is determined by 

the equation 
560,43

QT
CIWL

�  (cu. ft./second) 

Interception flow decreases the flow in the gutter by q (intercepted). This flow 
must be replaced before another slab drain is required. Flow in the gutter at 
the second slab drain is given by the equation 

�
�

�

�
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Another slab drain is located when runoff minus intercepted flow equals flow 
in the gutter filled to the design spread (T) at length (L)i+1 where (L)i+1 is the 
total length of bridge to (slab drain)

i+1
.   

For tangent sections the additional theoretical slab drain spacing are 
constant. For vertical curve sections the theoretical slab drain spacing are 
variable and require the designer to repeat the process till the end of the 
bridge. Theoretical spacing should be revised to consider ease of spacing.   
 

Calculation of Slab Drain Interception Efficiency 
Slab drain interception efficiency (Es) is that fraction of gutter flow removed 
by the slab drain.  FHWA's report called "Bridge Deck Drainage Guidelines" 
gives an approximation for (Es) for small grates and low gutter velocities,  
Es =1-[1-(w/T)] 2.67 which is a fraction of triangular gutter flow passing over a 
slab drain located next to the curb. 
�� w = width of slab drain normal to the flow (ft).  
�� T = Design spread. 
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In UMR's report "Scupper Interception Efficiency" imperical data is used to 
determine a more precise efficiency coefficient. They state that the slab drain 
efficiency (Es) can be closely approximated by the equation Es=aSb, where 
Es is a percent (%) and must be divided by 100 for use in the flow equations. 
�� S = Longitudinal slope of bridge at slab drain location. 
�� a and b = Imperical coefficients dependent on the bridge cross-slope. 

The following tables can be used to determine a and b. 
 
The UMR method shall be used whenever possible because of its ability to 
account for increased velocities with increased slopes in its efficiency 
coefficient. When the design spread "T" is other than 6 feet, the FHWA 
method must be used.  
      

Slab Drain with 8" dimension perpendicular to face of curb. T = 6 ft.  

 

Slab Drain with 8" dimension parallel to face of curb. T = 6 ft. 
Cross-Slope                a                 b 

0.010 9.170 -0.230 
0.016 7.060 -0.280 
0.020 5.620 -0.320 
0.030 4.670 -0.320 
0.040 3.060 -0.370 
0.050 3.660 -0.300 
0.060 4.560 -0.210 
0.070 5.500 -0.130 
0.080 5.420 -0.110 

 

     Cross-Slope                a                 b 
            0.010            14.580             -0.180 

0.016 6.670 -0.340 
0.020 3.550 -0.450 
0.030 2.080 -0.500 
0.040 2.080 -0.440 
0.050 3.680 -0.280 
0.060 5.510 -0.140 
0.070 4.550 -0.160 
0.080 5.420 -0.110 
































































































	Home Page
	Section Title Sheet
	Index 1 Sept. 2002
	Index 2 May 2001
	3.30.1 Concrete Slabs
	1.1 Dead Loads to Girder
	1.1-1 May 2001
	1.1-2 May 2001

	1.2 Design Criteria
	1.2-1 May 2001
	1.2-1A May 2001
	1.2-2 May 2001
	1.2-3 May 2001
	1.2-4 May 2001
	1.2-5 May 2001
	1.2-6 May 2001
	1.2-7 May 2001
	1.2-8 May 2001

	1.3 Std. Crown and Profile Grade
	1.3-1 May 2001
	1.3-2 May 2001
	1.3-3 May 2001
	1.3-4 May 2001

	1.4 Conc. Slabs Details
	1.4-1 March 2002
	1.4-2 March 2002
	1.4-3 March 2002
	1.4-4 March 2002
	1.4-5 March 2002
	1.4-6 March 2002
	1.4-7 March 2002
	1.4-8 March 2002
	1.4-9 March 2002

	1.5 Resisting Moments
	1.5-1 May 2001
	1.5-2 May 2001

	1.6 Slab Pouring Sequence & Long. Const. Jt.
	1.6-1 April 2003
	1.6-2 May 2001
	1.6-3 May 2001
	1.6-4 May 2001
	1.6-5 May 2001
	1.6-6 May 2001
	1.6-7 May 2001
	1.6-8 May 2001
	1.6-9 May 2001
	1.6-10 May 2001
	1.6-11 May 2001
	1.6-12 May 2001

	1.7 Timber Header
	1.7-1 May 2002

	1.9. Drip Bevel
	1.9-1 May 2001


	3.30.2 Timber Floor
	2.1 Design
	2.1-1 May 2001


	3.30.3 Steel Grid Bridge Flooring
	3.1 General and Details
	3.1-1 May 2001
	3.1-2 May 2001


	3.30.4 Safety Barrier Bridge Curb
	4.1 Dimensions
	4.1-1 March 2002
	4.1-2 July 2002

	4.2 Reinforcement
	4.2-1 May 2001
	4.2-2 May 2001
	4.2-3 May 2001

	4.2A Wing Reinforcement 
	4.2A-1 May 2002
	4.2A-2 May 2002
	4.2A-3 May 2002
	4.2A-4 May 2002
	4.2A-5 May 2002
	4.2A-6 May 2002
	4.2A-7 May 2002
	4.2A-8 May 2002
	4.2A-9 May 2002

	4.3 SBC on Detached Wing
	4.3-1 Sept. 2002

	4.4 Dbl.-Faced Median B.C. Reinf.
	4.4-1 May 2001
	4.4-2 May 2001
	4.4-3 May 2001

	4.5 Concrete Medians
	4.5-1 May 2001
	4.5-2 Sept. 2002

	4.6A Guard Rail Attachment 
	4.6A-1 July 1998

	4.7 Slab Drains
	4.7-1 Dec. 2001
	4.7-2 Sept. 2001
	4.7-3 Sept. 2001
	4.7-4 Dec. 2001
	4.7-5 Dec. 2001
	4.7-6 Dec. 2001
	4.7-7 Dec. 2001
	4.7-8 Dec. 2001
	4.7-9 Dec. 2001
	4.7-10 May 2001

	4.8 Details of Mounting Light Poles on S.B.C.
	4.8-1 Sept. 2002

	4.10 Joint & Rustication Details
	4.10-1 May 2001
	4.10-2 July 2002

	4.11 Plastic Waterstop
	4.11-1 May 2001

	4.12 Exp. Device Movement Gauge
	4.12-1 May 2001


	3.30.6 Thrie Beam Bridge Rail
	6.1 Details 
	6.1-1 Sept. 2001
	6.1-2 Sept. 2001
	6.1-3 Dec. 2001
	6.1-4 Dec. 2001
	6.1-5 Dec. 2001
	6.1-6 Dec. 2001
	6.1-7 Sept. 2001
	6.1-8 Sept. 2001

	6.3 Horizontal Curve Table
	6.3-1 May 2001


	3.30.7 Conduit Systems
	7.1 Conduit Systems
	7.1-1 May 2001
	7.1-2 May 2001
	7.1-3 May 2001


	3.30.8 Longitudinal Diagrams
	8.1 Hinged Beam Connections
	8.1-1 May 2001
	8.1-2 May 2001
	8.1-3 May 2001
	8.1-4 May 2001
	8.1-5 May 2001
	8.1-6 May 2001

	8.2 Longitudinal Sections
	8.2-1 May 2001
	8.2-2 May 2001
	8.2-3 May 2001
	8.2-4 May 2001
	8.2-5 May 2001
	8.2-6 May 2001


	3.30.9 Misc. Bearing Connections
	9.1 Hinged Connection
	9.1-1 May 2001
	9.1-2 May 2001
	9.1-3 May 2001
	9.1-4 May 2001


	3.30.10 Chain Link Fence
	10.1 Pedestrian Overpass 
	10.1-1 May 2001
	10.1-2 May 2001
	10.1-3 May 2001
	10.1-4 May 2001
	10.1-5 Aug. 2002
	10.1-6 May 2001


	3.30.11 Sidewalk
	11.1 Details and Reinforcement
	11.1-1 May 2001





